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Choroidal Thickness in Primary Open-Angle Glaucoma Using Spectral-Domain
Optical Coherence Tomography
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Ewha Institute of Ophthalmology and Optometry, Department of Ophthalmology, Ewha Womans University School of Medicine, Seoul, Korea

Purpose: To evaluate the choroidal thickness in patients with primary open-angle glaucoma (POAG) and normal tension glauco-
ma (NTG) using spectral-domain optical coherence tomography (SD-OCT), and to explore the relationship between the choroi-

dal thickness and glaucoma.

Methods: A retrospective analysis was performed on patients who had been diagnosed with POAG or NTG at Ewha Womans
University, Mokdong Hospital. SD-OCT scans were obtained to estimate retinal nerve fiber layer (RNFL) thickness, macular
thickness, and subfoveal and peripapillary choroidal thickness in groups of POAG patients, NTG patients, and normal controls.
Results: A total of 21 patients with POAG, 53 patients with NTG, and 42 normal subjects were enrolled in this study. RNFL thick-
ness and macular thickness were significantly thinner in the POAG and NTG groups compared to the normal subjects. In con-
trast, there were no significant differences in subfoveal and peripapillary choroidal thickness among the 3 groups. There was no
significant correlations between the peripapillary choroidal thickness and retinal nerve fiber layer thickness.

Conclusions: Choroidal thickness does not seem to differ between glaucoma patients and normal subjects, and there were no
significant correlations between the choroidal thickness and glaucomatous optic neuropathy.
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Figure 1. Images from spectral-domain optical coherence tomography (SD-OCT) with enhanced-depth imaging (EDI). (A) Image
from subfoveal SD-OCT scan. White line: line of measurements of the subfoveal choroidal thickness. (B) Image from 360-degree
peripapillary SD-OCT scan. Examples of image depicting choroidal thickness and demonstrating manual delineation of choroidal
vasculature lying between the outer border of the retinal pigment epithelium and the posterior choroidal vessels (white arrow with
white dotted line, 0°: temporal, 45°: superotemporal, 90°: superior, 135°: superonasal, 180°: nasal, 225°: inferonasal, 270°: in-

ferior, 315°: inferotemporal).
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Table 1. Dermographic characteristics of groups

E AMEstR o, Al 9] Hlaof= Kruskal-Wallis H test
W FolAFAAES ol gstech ARkl ET A4
9] v o= Student t-testE ARES}H O, ARt ZF
A2 AT B Qb= izl AAForer
L3-S W e = Mann-whitney U-testE ©]-8-35}3th
U BRolA o] el wet Srel Wep RS
2 7| Afole] ATTAL o] e AFPHA|4Pearson corre-
lation coefficient)E o]-&5}9.oH, S-EUAA<(Intraclass
correlation coefficients, ICCs)E F3}o] Wt Ty =4
of AEAL HATA BATA §eI52L 0,05 vjzte

2 shqirh
z4 ﬂl’

AA A gt Rt 427, AAdRbt=Wiat 53
H, SN 21 0= F 1167 0] STk Al 7F
o] gt EAE vt s o A2 717} 49.13 + 17.09
Al, 5275 £ 16,604, 53.98 + 11.23A|2 A & 7ol g-<]3t
Aol & HolA] °*°*°E1(p 794), /4 H]ﬂOﬂHE o]/ ¢]
H|g-o] AAE 40.5%, L]—OI—L—_LHXP; 41.5%, Letsfur
ZR= |t 42.9%2 *ﬂ Ztoll -AFsHA L}E}”%FO 853).
FHAZ HSAx= ZzF -1.83 + 3.09 diopter, -2.31 +
4.04 diopter, -2.15 £ 2.71 diopter2 A HHF- TA|¢to]
Qom, kAo 7kzk 2470 + 1.22 mm, 25.11 + 1.43
mm, 24.93 £ 1.52 mm=z F 32 25T A & 7ho) $-23t
Z}o| 7} A1 tHp=0.461, p=0.302). AJOFHAMY mean devia-
tion (MD) ZFe AAME 1.16 + 1.03 dB, AAFORM=UAF7
221 + 1.95 dB, YWY -1.97 £ 1.24 dBE
HAFor e A a1} ekl el s U)ol A A Akl H)
3 TSt EA YERGE S (Normal vs NTG p<0.001,
Normal vs POAG p<0.001), ZAForol =4 ah uk7)u)

Normal (n = 42) NTG (n = 53) POAG (n = 21) + r
mean + SD mean + SD p—value* mean + SD p—value* p-value p-value
Age (years) 49.13 + 17.09 52.75 + 16.60 0.919 53.98 + 11.23 0.892 0.865 0.794
Sex (M:F) 25:17 31:22 0.998 12:9 0.900 0.987 0.853
(percent of female) (40.5%) 41.5%) 42.9%)
SE (diopter) -1.83 + 3.09 -2.31 + 4.04 0.570 -2.15 £2.71 0.634 0.621 0.461
AL (mm) 2470 £ 1.22 25.11 +£ 143 0.744 2493 + 1.52 0.966 0.948 0.302
MD (dB) 1.16 + 1.03 -2.21 +£1.95 <0.001 -1.97 + 1.24 <0.001 0.375 <0.001
PSD (dB) 1.37 £ 1.10 3.31 + 1.18 <0.001 2.99 + 1.63 0.001 0.284 <0.001

NTG = normal tension glaucoma; POAG = primary open angle glaucoma; SD = standard deviation; SE = spherical equivalent; AL= axial
length; MD = visual field mean deviation; PSD = pattern standard deviation.

"Values for comparison with normal group: Normal vs NTG: Student #-test, Chi-Square test (Sex): Normal vs POAG: Mann-whitney U-est,
Chi-Square test (Sex); Values for comparison with NTG and POAG: Mann-whitney U-test, Chi-Square test (Sex); *Values for comparison
among Normal and NTG, POAG: Kruskal-Wallis H test, Chi-Square test (Sex).
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Zhs At Afololl f-olgt Zpoli= §LTthp=0.375). PSD
(pattern standard deviation) Zt T3+ Z}zF 1.37 + 1.10 dB,
331 + 1.18 dB, 2.99 + 1.63 dBZ AAFFI =127} ¢
=gl Al f-2lakAl 2A| vrebet o (Normal vs
NTG p<0.001, Normal vs POAG p=0.001), AFoteH=1i2;
T3 AR ALololl ot Aol flgich
(p=0.284) (Table 1).

Bt AR ERS T ZAE 110,19 £ 2215 pm,
AAFOFF = AF T 82,62 + 25.14 pm, YEEZ = Al
85.68 + 21.73 ym=E AT ANz
o] Adtoll Hlal Al YRS #(Normal vs NTG
p<0.001, Normal vs POAG p<0.001), %% H|@o|A =

£ G mito] Aol Blsl oFA reRuiTh
a8y AR A s WA vl A
e = 7}011 Aol 7} 91 o™ (p=0.457), G B uLo|
A RE oA K25 2fo]E & 4= ¢iQithTable 2).

Table 2. Comparison of RNFL thickness in groups

SUE Rt

© HAT 266.58 + 20.10 pm, A
7 263.67 + 18.69 pm, Fubfulz=ujA
268.15+ 17.99 pm= A - 7kl f-2)3t 20| & Holz] ¢
ATHp=0.735). FAHlef H WRF Ao Hf Bt A
339.34 + 15.26 um, AN HA T 326.34 + 17.08 pm,
AU ZH= A 327.09 + 15.36 um 2 AR =k
b o] AR SFAl YERg e
(Normal vs NTG p=0.021, Normal vs POAG p=0.025), &
Aetes WAty AW Atojolle foet
Zpol7h AUATHp=0.984). SAHt H o Foolxe 2zt
ZF 3t 307.42 + 15.25 pum, 295.44 + 15.44 pum, 294.54 +
13.44 pm2 AAFoF =Ry} ekl uzi=) gk 2o] 4
AR 9FA] YERG S m(Normal vs NTG p=0.024, Normal
vs POAG p=0.021), A/t s WAt o A7 zHs gy
T Afolofi= g0l 2po]7} 12 THp=0.896) (Table 3).
Bt 5] ekl Sl AARE 262.58 + 49.53 pm, FAROH

Location Normal (n = 42) NTG (n = 53) ] POAG (n = 21) ) p—value* p—valuei
mean + SD (um) mean + SD (um) p-value mean + SD (um) p-value
T sector 99.63 + 28.08 78.08 + 30.80 <0.001 83.01 + 29.46 <0.001 0.366 <0.001
ST sector 108.67 + 22.47 85.12 +24.49 0.001 87.15 + 17.63 0.001 0.732 <0.001
SN sector 115.28 + 18.15 82.83 + 29.95 <0.001 89.99 + 18.06 <0.001 0.277 <0.001
N sector 93.46 + 15.36 68.75 + 12.93 <0.001 69.29 + 21.66 <0.001 0.959 <0.001
IN sector 112.19 + 25.65 89.34 + 20.09 <0.001 90.70 + 19.85 <0.001 0.981 <0.001
IT sector 131.88 + 23.17 91.58 + 32.57 <0.001 93.95 + 23.74 <0.001 0.904 <0.001
Average 110.19 + 22.15 82.62 + 25.14 <0.001 85.68 + 21.73 <0.001 0.457 <0.001

RNFL = retinal nerve fiber layer; NTG = normal tension glaucoma; POAG = primary open angle glaucoma; SD = standard deviation; T =

temporal; ST = superotemporal; SN = superonasal; N = nasal; IN =

inferonasal; IT =

inferotemporal.

"Values for comparison with normal group: Normal vs NTG: Student #-test: Normal vs POAG: Mann-whitney U-test; *Values for comparison
with NTG and POAG: Mann-whitney U-test; *values for comparison among Normal and NTG, POAG: Kruskal-Wallis H test.

Table 3. Comparison of macular thickness in groups

Normal (n = 42)

NTG (n = 53)

POAG (n = 21)

Location mean + SD (um) mean + SD (um) p-value* mean + SD (um) p-value* P -value! P -value!
Fovea centralis 266.58 + 20.10 263.67 + 18.69 0.767 268.15 + 17.99 0.940 0.507 0.735
The inner sector of parafovea
Temporal 330.75 + 10.87 317.42 + 16.50 0.020 319.44 + 15.54 0.028 0.899 0.001
Superior 343.88 + 15.41 329.75 + 17.29 0.017 328.37 + 13.38 0.020 0.801 <0.001
Nasal 346.04 + 14.15 333.04 + 17.53 0.019 340.59 + 17.11 0.025 0.893 <0.001
Inferior 336.67 + 20.61 325.13 + 16.99 0.022 322.96 + 15.47 0.021 0.988 0.001
Average 339.34 + 15.26 326.34 + 17.08 0.021 327.09 + 15.36 0.025 0.984 <0.001
The outer sector of parafovea
Temporal 299.28 + 19.01 282.93 + 16.87 0.011 283.31 + 11.45 0.015 0.774 <0.001
Superior 307.63 + 12.23 299.77 + 17.68 0.035 296.62 + 12.95 0.029 0.521 0.001
Nasal 321.45 + 11.34 309.86 + 14.16 0.010 310.23 + 18.00 0.011 0.680 <0.001
Inferior 301.31 + 18.42 289.21 + 13.04 0.008 288.00 + 11.34 0.010 0.789 <0.001
Average 307.42 + 15.25 295.44 + 15.44 0.024 294.54 + 13.44 0.021 0.896 0.001

NTG = normal tension glaucoma; POAG = primary open angle glaucoma; SD = standard deviation.
*Values for comparison with normal group: Normal vs NTG: Student 7-test, Normal vs POAG: Mann-whitney U-test; *Values for comparison
with NTG and POAG: Mann-whitney U-test; *values for comparison among Normal and NTG, POAG: Kruskal-Wallis H test.
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Table 4. Comparison of choroidal thickness in groups

Normal (n = 42)

NTG (n = 53)

POAG (n = 21)

Location mean + SD (um) mean + SD (um) p—value* mean + SD (um) p—value* P -value' P -value'

Subfoveal CT 262.58 + 49.53 253.79 + 62.66 0.365 267.52 + 60.31 0.451 0.143 0.584

Peripapillary CT
T 187.04 + 21.03 185.16 + 65.42 0.892 189.12 + 41.61 0.803 0.738 0.831
ST 192.37 + 46.25 172.63 + 71.64 0.080 181.04 + 59.56 0.119 0.351 0.609
S 203.54 + 79.28 181.28 + 69.61 0.073 178.79 + 73.33 0.061 0.829 0.112
SN 163.38 + 71.28 165.75 + 69.70 0.904 170.15 + 68.88 0.556 0.408 0.701
N 170.58 + 51.36 155.00 + 56.77 0.185 150.62 + 55.41 0.080 0.777 0.126
IN 179.92 + 60.46 154.42 + 99.21 0.069 156.34 + 67.89 0.072 0.818 0.141
I 151.63 + 56.02 144.37 + 72.77 0.387 152.40 + 78.75 0.965 0.240 0.740
IT 168.81 + 58.61 173.17 + 66.54 0.594 160.46 + 59.19 0.462 0.387 0.606
Average 177.16 + 55.54 166.47 + 71.46 0.213 167.37 + 63.08 0.278 0.912 0.593

NTG = normal tension glaucoma; POAG = primary open angle glaucoma; SD = standard deviation; CT = choroidal thickness; T =
temporal; ST = superotemporal; S = superior; SN = superonasal; N = nasal; IN = inferonasal; I = inferior; IT = inferotemporal.
"Values for comparison with normal group: Normal vs NTG: Student #-test, Normal vs POAG: Mann-whitney U-test; *Values for comparison
with NTG and POAG: Mann-whitney U-test; *values for comparison among Normal and NTG, POAG: Kruskal-Wallis H test.
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open angle glaucoma.

Table 5. Pearson’s correlation coefficient between retinal nerve
fiber layer thickness and choroidal thickness by peripapillary
location in open angle glaucoma patients

Location Correlation coefficient (r) p-value
Temporal 0.024 0.226
Superotemporal 0.071 0.509
Superonasal -0.103 0.354
Nasal -0.156 0.073
Inferonasal 0.261 0.635
Inferotemporal -0.037 0.148
L
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